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B03PACTHBIE H3MEHEHHH EHOXHMHHECKHX 
nOKA3ATEJIEH y JIHHHHOK II H III CTA^HII 
n0AK05KH0r0 OBOflA CEBEPHOrO OJIEHH 

H. H. Bopo3,nHHa 

HayqHO-HCCJieAOBaxejitCKHH HHCTHxyx cejitCKoro xo3HHCXBa 
Kpaimero CeBepa, Hophjilck 

npHBefleHH ^aKTH^ecKne /i;aHHi>ie o B03pacxHHx H3MeHemiHX b coAep- 
Hcarnra boabi, cyxoro Bem;ecxBa, ampa, rjiHKoreHa, o6m;ero a30xa h 6ejiKa y jih- 
^hhok noAKoamoro OBOAa ceBepHoro ojieHH. 

^HHaMHKa HaKonjieHHH ochoblix aHepreTH^iecKHx BeipecTB b xo^e pa3BH- 
thh HaceKOMLix b jiHTepaType ocBeipeHa He^ocTaTo^Ho. Eojiee ^eTajiBHo 3tot 
Bonpoc H3yneH jihlqb y HeMHornx bhaob, h b nacTHocTH TyTOBoro h ^ySoBoro 
mejiKonpH^oB (/JeMHHOBCKan h CoKOJiBCKan, 1943; CPnjinmioBHn, 1953, 1959, 
1960; Ca30H0Ba, 1956), KJiona-nepenaniKn (IIIyMaKOB, BnHorpaAOBa h Hxhmo- 
Bnn, 1954; CTporan, 1954, 1955; ymaTHHCKan, 1955; EejiBKeBnn, 1958), 
KOJiopaACKoro 2 Kyna (JIapneHKo, 1958; ymaTHHCKan, 1958) h HeKOTopBix bhaob 
^peBOH^HBix HacenoMBix H3 OTpnAa Lepidoptera (9^ejiBMaH, 1963). 

B oTHomeHHe noAKo>KHoro OBo^a ceBepHoro ojieHH (Oedemagena tarandi L.) 
b JiHTepaType HMeioTcn jihihb pa3po3HeHHBie ^amiBie. 3HaneHne >ne 3thx 
npon;eccoB iio3bojiht, c oahoh ctopohbi, rjiy6>Ke iiohhtb naToreHe3 oboaoboh 
6ojie3HH, c ftpyroii — Sojiee u;ejieHanpaBJieHHo npoBOAHTB HCTpeSnTejiBHBie 
H Lipo^HJiaKTHHeCKHe MeponpHHTHH. 

B Harnnx HCCJie,n;oBaHHHx ochobhbimh noKa3aTejiHMH H3MeHeHHH b $h3ho- 
jiorn^ecKOM coctohhhh jih^hhok noAKonmoro OBOAa cjiynuuin boahbih 6a- 
JiaHC h ^HHaMHKa HaKonjieHHH ochobhbix 3HepreTH T iecKHx BeipecTB: auipa, 
rjiHKoreHa, 6ejiKa. 


MATEPHAJI H METO^HKA 

B KanecTBe MaTepnaJia 6bijih ncnoJiB30BaHBi jihhhhkh noAKonmoro oBo^a 
ceBepHoro ojieHH II h III ctb^hh. IlepBBie cSopBi jihhhhok npoBOAHJin bo 
b peMH oceHHero y6on oJieHen, b momcht jihhbkh oco6en bo II CTa^Hio. B no- 
cjie^yioipeM jihhhhok coSnpajiH jih6o ot nepnoAnnecKH ySnBaeMBix >khbothbix, 
jih6o BBi^aBJiHBaJin H3 iio^koh^hbix Kancyji y >khbbix oJieHen. 

Ilpn onpe^ejieHHH coAep>KaHHH boabi h cyxoro ocTaTKa jihhhhok BBicyinn- 
Bajin ao nocTOHHHoro Beca. JKnp H3 JinnnHOK aKCTparnpoBajin b annapaTe 
CoKCJieTa. rjiHKoreH onpeAejmjin aHTpoHOBBiM mctoaom 3en$Tepa, coAep>Ka' 
Hne o6in,ero a30Ta — MHKpoMeTOAOM KBejiB^ajin, KOJinnecTBo Sejina BBicnn- 
TBiBajin no a30Ty. 

noJiyneHHH 6oJiee AOCTOBepHBix pe3yjiBTaTOB onpeAeJieHne ampa 
n Sejina y mojioabix jih^hhok II CTa^HH npoBOAHJin b rpynnoBBix npo6ax 
(no 2 — 3 oco6n b Haakon); ocTaJiBHBix jih^hhok nccjieAOBajin HHAHBHAya jibho. 
CTaTHCTnnecKn o6pa6oTaHHBie no MeTo^y CTBio^eHTa pe3yjiBTaTBi npnBeAeHBi 
b Ta6ji. 1 n 2. 
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T a 6 ji h h, a 1 

BoapacTHbie iiaMeHeHiin 6noxiiMiniecKiix noKaaaTeJiefi y jiiihhhok no^KOjKHoro oBo^a ceBepHoro ojichh 
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° sg 
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Gyxoe BemecTBO 
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rjiHKoreH 

/JaTa c6opa MaTepnaJia, 
CTaAHH pa3BHTHH JIH^HHOK 
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% «a cyxoe 
BemecTBO 

% Ha ctipoe 
BemecTBO 

r 

Mr % 

Mr 

13 HonOpn, Hanajio II CTa- 

ftHH. 

18 

91.47 + 0.50 

0.0398+0.0019 

8.53+0.50 

0.0037+0.0003 

50.98+5.46 

5.18+0.46 

0.0021 + 0.0001 

480.92+46.55 

0.131+0.172 

13 HonOpn, II . 

38 

91.21+0.49 

0.0948+0.0050 

8.79+0.49 

0.0090+0.0006 

49.05+3.09 

4.69+0.29 

0.0048+0.0003 

963.81+45.43 

0.881+0.178 

5—6 HHBapH, II 

26 

87.65+0.28 

0.1100+0.0047 

12.35+0.28 

0.0154+0.0006 

37.85 + 1.36 

4.68+0.23 

0.0057+0.0006 

1171.21 + 15.61 

1.189+0.076 

17 HHBapH, II . 

17 $eBpaJiH, II 

41 

90.12 + 0.16 

0.1447+0.0054 

9.88+0.16 

0.0161+0.0034 

50.60 + 1.47 

4.98+0.14 

0.0078+0.0002 

1796.53 + 55.12 

2.501 + 0.156 

46 

89.72+0.12 

0.1858+0.0059 

10.12+0.12 

0.0213+0.0007 

38.25+0.98 

3.93+0.12 

0.0080+0.0002 

1972.04+172.92 

3.868+0.403 

22 MapTa, II. 

38 

87.62+0.15 

0.2146 + 0.0085 

12.38+0.15 

0.0302+0.0012 

28.29+0.98 

3.52+0.14 

0.0084+0.0004 

2212.31 + 70.37 

4.082+0.280 

8, 19 anpejiH, KOHeu, II cTa- 

AHH. 

53 

84.28+0.83 

0.2003+0.0230 

15.72+0.83 

0.0356+0.0020 

20.87 + 1.74 

3.16+0.40 

0.0074+0.0007 

4418.52+388.18 

8.511 + 0.889 

Cpe/pee no II CTa- 











ffHH. 


88.86 

0.1414 

11.14 

0.0187 

39.41 

4.30 

0.0063 

1859.33 

3.023 

8, 19 anpejiH, Hanajio 











HI CTaftHH 

43 

92.39+0.51 

0.6767+0.0760 

7.61+0.51 

0.0526+0.0010 

16.50+0.76 

1.50+0.17 

0.0092+0.0007 

324.50+42.16 

2.030 + 0.399 

8 anpejiH, III 

44 

90.54+0.28 

1.2940 + 0.0210 

9.46+0.28 

0.1360+0.0050 

20.31+0.67 

1.94+0.11 

0.0280+0.0019 

— 

— 

19 anpejiH, III 

44 

89.88+0.65 

1.1969 + 0.0720 

10.12+0.65 

0.1450+0.0150 

20.14+0.45 

2.17+0.25 

0.0305+0.0050 

856.65 + 15.88 

12.856 + 1.123 

6 Man, III 

80 

85.24+0.43 

1.3101+0.0210 

14.76 + 0.43 

0.2262+0.0010 

28.40+0.44 

4.26+0.18 

0.0665+0.0037 

1173.05+4.91 

16.272+0.462 

19 Man, III 

45 

81.15+0.72 

1.3047 + 0.0380 

18.55+0.72 

0.3063+0.0160 

29.54+0.50 

5.59+0.25 

0.0883+0.0048 

495.17 + 67.00 

7.291 + 1.100 

25 hioiih, KOHeu, III CTa- 

AHH 

58 

81.18+0.28 

1.4919 + 0.0150 

18.32+0.23 

0.3512+0.0120 

25.10+034 

4.72+0.11 

0.0865+0.0025 

816.42+31.71 

13.616+0.702 

CpeftHee no III CTa- 











ffHH.. 


86.73 

1.2123 

13.27 

0.2020 

23.33 

3.36 

0.0515 

733.15 

10.413 



















T a 6 ji h u, a 2 

Bo3pacTHbie H3MeHeHHH coAepasamiH o6njero a30Ta h Gejina y jih^hhok noAKOJKHoro 

OBO.ua ceBepHOro ojieHH 


A^Ta c(5opa MaTepnana, CTa^na pa3BH- 
THH JIHHHHOK 

KoJinqecTBO 
npOBeAeH- 
HblX HCCJie- 
AOBaHHM 

06mnH a30T, 
(B %) 

l 

% 

lieJIOK 

r 

13 Hoa6pa, Haaajio II 

10 

8.52 + 0.70 

53.13+4.40 

0.0024+0.0004 

13 Hoa6pa, II 

19 

7.81 + 0.25 

49.01 + 1.61 

0.0048+0.0002 

5—6 aHBapa, II . 

24 

7.43+0.01 

46.44+0.70 

0.0063+0.0012 

17 aHBapa, II . 

27 

7.91 + 0.22 

49.44+0.41 

0.0088+0.0002 

17 <J)eBpajia, II 

15 

7.33+0.18 

45.85+1.09 

0.0097+0.0002 

22 MapTa, II 

35 

7.18+0.14 

44.91+0.84 

0.0128+0.0004 

8,19 anpejia, KOHen, II 

5 

9.25+0.40 

57.81 + 2.19 

0.0201+0.0063 

CpeAHee no II CTaAHH 

— 

7.91 

49.51 

0.0092 

8, 19 anpejia, Haaajio III 

10 

10.25+0.26 

63.93+2.31 

0.0324+0.0025 

8 anpejia, III 

15 

8.83+0.14 

55.20+3.23 

0.0671+0.0028 

19 anpejia, III 

11 

8.38+0.29 

58.64+1.81 

0.0665+0.0093 

6 Maa, HI 

14 

7.31+0.04 

45.70+0.56 

0.0997 + 0.0042 

19 Maa, HI 

15 

7.39+0.02 

46.25+0.46 

0.1213+0.0040 

25 HiOHa, KOHen, III 

14 

7.55+0.13 

46.86+1.14 

0.1456+0.0070 

CpeAHee no III CTaAHH . . 

i 

8.45 

52.76 

0.0887 


PE3yjILTATBI 

Bo^a h cyxoe BeipecTBO. Pe3yjiBTaTBi, npHBeAeHHBie b TaSji. 1, cbhactcjib- 
CTByioT o tom, hto no Mepe pocTa jihhhhok II CTaAHH nponcxoAHT yMeHBineHHe 
OTHocHTejitHoro co/j;ep}KaHHH boabi h yBejiHHeHne cyxoro BemecTBa. Tan, 
b jiHHHHKax, coSpaHHLix 22 MapTa, OTHocHTejitHoe coAep>KaHHe boabi yMeHB- 
inHJiocB Ha 3.85%, a cyxoro BenjecTBa — yBejiHHHJiocB. Bee jihhhhok 3a btot 
nepnoA yBejiHHHJicn Ha 0.2013 r, b tom nncjie 3a cneT boabi na 0.1748, a cyxoro 
BeipecTBa — sa 0.0265 r. HHTeHCHBHocTB pocTa 3thx noKa3aTejien pa3JiHHHa, 
ecjin aScoJHOTHoe coAepjKaHHe boabi B03pocjio B5.3pa3a, to cyxoro BemecTBa— 
b 8.1 pa3. K MOMeHTy 3aBepmeHHH pa3BHTHH jihhhhok II CTaAHH othochtcjib- 
Hoe C0Aep>KaHHe boabi b hhx AOCTHrjio mhhhmbjibhbix noKa3aTeJien c MaKCH- 
MyMOM cyxoro BipecTBa. 

C nepexoAOM jihhhhok b III CTaAHio b hx opraHH3Me bhobb noBBimaeTCH 
OTHocHTejiBHoe coAep^KaHne boabi h cmDKaeTcn npopeHT cyxoro BeipecTBa. 
yBejiHHeHne Beca jihhhhok Ha 0.4934 r npoH3oinjio b ochobhom (Ha 0.4764 r) 
3a cneT aScoJiiOTHoro coAepjKaHHH boabi. Ecjih npeAnoJio>KHTB, hto jihhhhkh 
oJieHBero OBOAa, Tan me Kan h jihhhhkh Apyrnx HacenoMBix, 3a cyTKH ao h nocjie 
jihhbkh (IIIoBeH, 1953) He nnTaiOTCH h He norjioipaiOT BOAy, to yBejnraeHHe 
coAep>naHHH boabi b Tejie tojibko cjihhhbihhx napa3HTOB mojkho o6bhchhtb 
o6pa30BaHneM BHAoremioH boabi. yBejinneHne boabi bo BpeMH jihhbkh nnocjie 
Hee 6bijio OTMeneHo y BpeAHon nepenamKH Grporon (1955). TeHAeHpHH k chh- 
}KeHHK> oTHocHTejiBHoro coA©P^aHHH boabi h yBejiHHeHHio cyxoro BemecTBa 
OTMenaeTCH h y jihhhhok III CTaAHH. IIoBBiHieHHe Beca jihhhhok o6ycjioBJieHo 
yBejiHneHHeM coAep^Kamm boabi b 1.9 pa3a h cyxoro BenjecTBa — b 2.5 pa3a r 
t. e. nocjieAHee HaKanjiHBaeTCH 6oJiee hhtchchbho. 

K MOMeHTy 3aBepmeHHH pa3BHTHH jihhhhok b hoakojkhbix Kancyjiax 
(k 19 Man) HaSjiiOAaeTCH AaJiBHemnee cmDKeHHe OTHocHTejiBHoro coAcp^KaHHH 
boabi Ha 10.4% h yBejiHneHHe cyxoro BemecTBa b 1.9 pa3a. yBejnneHHe Beca 
jihhhhok k BTOMy cpoKy nponcxoAHT 3a cneT cyxoro BeipecTBa, coAcp^KaHHe 
KOToporo B03pocjio Ha 0.1703 r h He3HawrejiBH0 3a cneT boabi — Ha 0.0107 r. 

5Knp. Pe3yjiBTaTBi, npHBeAeHHBie b Ta6ji. 1, CBHAeTejiBCTByiOT o bbico- 
KOM npopeHTHOM COAep^KaHHH }KHpa y MOJIOABIX JIHHHHOK II CTaAHH, KOTOpoe 
nocTeneHHo CHHHiaeTCH c B03pacTOM oco6en. AGcojiiothbic noKa3aTejin nmpa,. 
Hao6opoT, B03pacTaiOT. 
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AHaJiH3, npoBe^eHHLin 17 $eBpajm, noKa3aJi, hto a6coJiiOTHoe kojihhc- 
ctbo >Knpa y jihhhhok npoAOJDnaeT B03pacTaTB (b 4 pa3a) npn He 3 HanHTejiB- 
HOM CHEDKeHHH ero OTHOCHTeJIBHOrO COAep>KaHHH. /JaHHBie no aScOJIIOTHOMy 
coAep>KaHHio >Knpa noKa3ajm, hto HHTeHCHBHocTB ero HaKonjieHHH b nepByio 
noJioBHHy pa3BMTHH jihhhhok II CTaAHH 3HanHTejiBHo BBirne, neM BO BTOpyiO. 
Tan, c 13 hoh6ph no 17 $eBpajm coAep>naHHe nuipa y jihhhhok II CTaAHH 
yBejinnnjiocB b cpe^HeM Ha 0.0059 r, a c 17 $eBpajm no 19 anpejm, Hao6opoT, 
chh3hjiocb Ha 0.0006 r. y jihhhhok, co6paHHLix 22 MapTa, He3aAOJiro a o 
jihhbkh a6coJiK)THoe coAep>naHHe nmpa AOCTnraeT MaKCHMajiBHBix noKa3aTe- 
jien. IIoAoSHoe HBJiemie y Ay^OBoro mejmonpHAa oTMeraJin ^eMHHOBCKnn n 
3y6oBa (1956). V mojioabix jihhhhok III CTaAHH (BCKope nocjie jihhbkh) co- 
Aep>naHHe >KHpa cocTaBJiHJio 1.50%, TorAa Kan y B3pocjiBix jihhhhok II CTa- 
Ahh (nepeA jihhbkoh) KOJnraecTBo ero cooTBeTCTBOBaJio 3.16% Ha CBipoe Bein;e- 
ctbo, t. e. 3a BpeMH jihhbkh 3anacBi nmpa yMeHBHiHJiHCB BABoe. CHH>neHHe 
coAep>KaHHH nmpa b opraHH3Me HaceKOMBix b nepnoA jihhbkh oTMenaJin Me- 
jieniKo (1952), ymaTHHCKan (1955), 3y6oBa (1957), IleTpoBa (1969). 

Ilocjie jihhbkh pacTymne jihhhhkh III CTaAHH oneHB aKTHBHo HaKanJiHBaioT 
>KHp, npHneM MOJioABie oco6h CHHTe3HpyioT ero HHTeHCHBHee . Ecjih ao 6 Man, 
3a nepBBiH MeCHii; pa3BHTHH, jihhhhkh HaKonnJiH 0.0573 r jnnpa, to, HannHan 
c 3Toro BpeMeHH h ao noJiHoro hx C03peBaHHH (c6op 25 hiohh), — tojibko 
0.0200 r. IIepeA BBinaAeHneM H3 hoakojkhbix nancy ji jihhhhkh TepnioT nacTB 
nmpa. A6coJiK)THoe ero coAep>naHHe b jiHHHHKax, co6paHHBix 25 hiohh, chh- 
3hjiocb Ha 0.0018 r. Ha CHH>neHHe KOJinnecTBa jkhpob b npeAKynoJine Cecropia 
silkworm yKa3LiBajiH BaAe h AP- (Bade a. oth., 1962). 

rjiHKoreH. B HanaJie pa 3 BHTHH jihhhhok II CTaAHH (c 6 op MaTepnajia 
13 hoh6ph) coAep>naHHe rjinnoreHa b hhx cooTBeTCTBOBaJio 480.9 Mr% hjih 
0.131 Mr Ha OAHy JiHHHHKy (Ta 6 ji. 1). y 6 oJiee 3pejiBix jihhhhok Toro >ne cpoKa 
c 6 opa oTHoCHTejiBHoe coAep>naHHe rjinnoreHa yBejiHHHJiocB b 2.49, a a 6 cojnoT- 
Hoe — b 6.69 pa 3 a, hto CBHAeTejiBCTByeT 06 hht6hchbhom HaKonjieHHH tjihko- 
reHa mojioahmh oco6hmh. Tan, k 17 HHBapa OTHoCHTejiBHoe coAep>naHHe tjihko- 
reHa hobbichjiocb b 3,93 pa 3 a, a a 6 coJHOTHoe — b 10 pa3. B AaJiBHenmeM npo- 
hcxoaht nocTOHHHoe yBejiHneHHe coAep^namm rjinnoreHa, ho HHTeHCHBHocTB 
ero CHHTe3a hcckojibko CHH>naeTCH. K 22 MapTa oraoCHTejiBHoe coAop^aHne 
rjiHKoreHa yBejimnuiocB tojibko Ha 14.5%, a aScojnoTHoe — Ha 1.581 Mr. 
K nepnoAy jihhbkh jihhhhok (c 6 op 19 anpejm) nponcxoAHT pe 3 Koe yBejmneHHe 
KaK oTHocHTejiBHoro (ao 4418.52 mt%), TaK h aScoJiioTHoro (ao 8.511 Mr) 
coAepjnaHHH rjiHKoreHa. 

3a BTopyio JiHHBny jihhhhkh H3pacxoAOBajin 92.6% rjinnoreHa, npnneM 
OTHoCHTejiBHoe coAep>naHHe chh3hjiocb b 13.6 pa3a, a aScoJiioTHoe — b 4 pa3a. 
H3paCXOAOBaHHBIH 3a BpeMH JIHHBKH TJIHKOreH SBICTpO BOCCTaHaBJIHBaeTCH 
h k KOHn;y pa3BHTHH jihhhhok III CTaAHH (c6op MaTepnajia 19 Man) OTHOCH- 
TejiBHoe h aScoJiiOTHoe ero coAep>naHHe no cpaBHeHHio c TaKOBBiM y jihhhhok, 
HeAaBHo nepemeAiiiHX b III CTaAHio, yBejiHHHBaeTCH cooTBeTCTBeHHo Ha 
52% h b 3 pa3a. 

Ofiiipm a30T, SejiOK. Kojihhcctbo 6ejiKOB, bxoahiahx b cocTaB Tejia Ha- 
ceKOMBix, oSbihho npHBOAHTCH b npon;eHTax a30Ta, hchhcjihcmoto k cyxoMy 
Becy Tejia. JlnTepaTypHBie AaHHBie CBHAeTejiBCTByioT o tom, hto cpeAHee 
C0Aep>naHHe o6in;ero a30Ta y SoJiBimracTBa HaceKOMBix npn nepecneTe Ha cy- 
xoh Bee KOJie6jieTCH b npeAeJiax 10%, y ryceHHn; mejiKonpHAOB oho AocraraeT 
11.23% (Ky3Hen;oB, 1948; ®HJiHnnoBHH, 1958; ymaTHHCKan, 1957). 

H 3 Ta6ji. 2 bhaho, hto coAep>naHHe o6in;ero a30Ta y mojioabix jihhhhok 
II CTaAHH (c6op 13 hoh6ph) cocTaBjmeT 8.52% k cyxoMy Becy, hto cooTBeTCTByeT 
53.13% 6ejiKa. y 6oJiee 3pejiBix jihhhhok, co6paHHBix TaK>ne b nepnoA oceH- 
Hero y6on oJieHen, kojihhcctbo o6in;ero a30Ta h 6ejiKa chh3hjiocb b cpeAHeM 
Ha 8%. BMecTe c TeM a6coJiioTHoe coAep>naHHe 6ejiKa y hhx yBeJinqHJiocB BABoe. 
/],ajiBHeHHiee yBejinneHne a6coJiiOTHoro coAep>naHHH 6ejiKa 6bijio oTMeneHO 
h npn HccjieAOBaHHH jihhhhok, nojiynemiBix 17 HHBapn. 

C B03pacTOM y jihhhhok Ha6jiK>AaeTCH nocTeneHHoe yMeHBineHHe othoch- 
TejiBHBix noKa3aTejien o6in;ero a30Ta h 6ejiKa Ha $0He yBejmneHHH a6coJiioT- 
Horo coAep>naHHH. TaK, k 22 MapTa y jihhhhok II CTaAHH oTHocHTejiBHBie no- 
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Ka3aTejiH o6m,ero a30Ta chh3hjihcb b cpe^HeM Ha 15.7%, c yBejinneHneM a6co- 
jiioTHoro coAep>KaHHH 6ejma b 5.3 pa3a. 

3a BpeMH jihhlkh jihhhhok b III CTa^Hio oTMeneHo yBejiHHeHne Bcex noKa- 
3aTejien 6ejma. Tan, aScojnoTHoe ero coAep>KaHHe B03pocjio Ha 0.0123 r. 
y B3pocjiLix jihhhhok III CTa^HH (c6op 19 anpejin) oTMenajiocB CHHmeHne 
co^ep>KaHHH o6in,ero a30Ta c 10.25 ao 9.38%. A6cojnoTHoe KOJinnecTBo 6ejma 
npn 3tom noBBiCHJiocB b ,o;Ba pa3a. 

TeH^eHpHH k CHH>KeHHio OTHocHTejiBHLix noKa3aTejieH o6in,ero a30Ta h 
6ejiKa h yBejiHHeHHio hx a6cojiic>THoro coAep>KaHHH, oTMeneHHan y jihhhhok 
II CTa^HH, npoAOJimaeT coxpaHHTBCH h y oco6en nocjieAHen ctb^hh. K 6 Man 
OTHocHTejiBHoe coAepmaHne o6in,ero a30Ta h 6ejma yMeHBmnjiocB b cpe^HeM 
Ha 28%; aScojnoTHoe KOJinnecTBo 6ejiKa npn 3 tom B03pocjio Ha 0.0673 r, 
t. e. b 3 pa3a, hto cocTaBHJio 59.4% ot o6in,ero 3anaca 6ejiKa. 3aBTopyio no- 

JIOBHHy pa3BHTHH JIHHHHOK aScOJIIOTHOe KOJIHHeCTBO 6eJIKa yBeJIHHHJIOCB Ha 

0.0459 r, t. e. k nepno^y nojiHoro C03peBaHHH HHTeHCHBHocTB ero HaKonjie- 

HHH HeCKOJIBKO CHH3HJiaCB. 

OBCym^EHHE PE3YJIBTATOB 

B pe3yjiBTaTe npoBe^eHHBix nccjie^oBaHHH ycTaHOBJieHo, hto b pa3HBie 
nepnoABi pocTa $H3HOJiorHnecKoe cocTOHHne jihhhhok pa3JiHHH0. BBicoKoe 
coAepmaHne boabi y mojioabix jihhhhok CHnmaeTCH ao MHHHMyMa nepeA one- 
pe^Hon (|)a30H pa3BHTHH. YMecTHo OTMeTHTB, HTo npopecc oSe^HeHHH BO^OH 
no Mepe npoxo>KAeHHH oHToreHeTHnecKoro pa3BHTHH HaSjnoAajiH Oe^oTOB 
(1946), CTporan (1954) y Bpe^Hon nepenaniKH h YmaTHHCKaH (1957) — y ry- 

ceHHu; KanycTHOH 6ejiHHKH. 

XapaKTepHBiM ajih jihhhhok noAKomHoro oBo^a HBjineTCH to, hto pocTBeca 
JIHHHHOK II CTaAHH npOHCXOAHT B OCHOBHOM 3a CHeT yBeJIHHeHHH CO^ep>KaHHH 
BOABI, XOTH HHTeHCHBHOCTB ee HaKOnJieHHH nepeA JIHHBKOH CHH>KaeTCH. 

Pe3Koe yBejinneHne Beca jihhhhok nocjie btopoh jihhbkh Tan>Ke nponcxoAHT 
npenMyipecTBeHHo 3a cneT boabi. Bee jihhhhok, 3aBepmaioiH,Hx CBoe pa3BHTne 
b no,u;Ko>KHBix Kancyjiax, pacTeT b ochobhom 6jiaroAapn cyxoMy BenjecTBy. 

B panoHax Kpairaero CeBepa jihhhhkh, noKH^an opraHH3M xo3HHHa, 3a- 
nacTyio nona^aiOT b BecBMa HeSjiaronpnHTHBie ycjioBHH BHeniHen cpe^Bi (hh3- 
Kne TeMnepaTypBi B03Ayxa, 3aTonjieHne boaoh, o6jieAeHeHne, noHnmeHHoe 
co,a;ep>KaHHe KHCJiopo^a h t. a*)* BBicoKoe co^ep>KaHHe y jihhhhok nepeA BBina- 
AeHneM cyxoro Bein;ecTBa (ocoSeHHo mnpa h rjinnoreHa) h HH3Koe — boabi 
cnocoScTByeT BBDKHBaeMocTH hx b 3thx ycjioBHHX. Kan oTMenaeT YmaTHH- 
CKan (1957), Men^y KOJinnecTBOM boabi b opraHH3Me HacenoMBix h hx xojioao- 
CTOHKOCTBIO CyipeCTByeT oSpaTHan 3aBHCHMOCTB. 

G noBLimeHHeM KOJinnecTBa mnpa b Tejie HaceKOMBix yBejiHHHBaeTcn hx 
cnocoSHocTB blihochtb ^jiHTejiBHoe nepeoxjiamAeHne (Ditman a. oth., 1943; 
YmaTHHCKan, 1957). Cbh3b Mem^y HaKonjieHneM mnpoBBix pe3epBOB h noBBi- 
rneHHeM xojio,n;oycTOHHHBocTH HaceKOMLix noATBepm^aioT paSoTLi CaxapoBa 
(1928), CaBHpKOH (1938), CTporon (1955), IleTpoBOH (1966), YmaTHHCKOH 
(1949, 1955, 1957, 1958, 1966, 1968). 

O npHMOH 3aBHCHMOCTH nepe>KHBaHHH HaceKOMLIMH nOHH/KeHHLIX TeMnepa- 
Typ ot co^epmaHHH caxapoB coo6in,ajiH YmaTHHCKaH (1952 — 1968), IlaHio- 
kob (1968), A3axHHa h TaHH (Asahina a. Tann, 1964). Ilpn OTpnpaTejiBHBix 
TeMnepaTypax pe3epBHLie mnpBi, no MHeHHio YmaTHHCKOH (1966, 1968), He 
npHHHMaiOT ynacTHH b npopecce >KH3HeAeHTejiBHOCTH HaceKOMBix, npn 3tom 
b KanecTBe aHepreTHnecKoro cyScTpaTa HcnoJiB3yeTCH rjiaBHLiM o6pa30M tjih- 
KoreH. 

Kan y Bcex HaceKOMLix c noJiHHM npeBpam,eHHeM jihhhhohhbih nepnoA pa3BH- 
thh noftKomHoro oBo^a ceBepHoro ojieHH HBJineTCH $a30H nHm;eBapeHHH h Ha- 
KonjieHHH pe3epBOB. IIpoBe^eHHLie HaMH nccjie^oBaHHH noKa3ajin, hto Ha 
KonjieHne mnpa y jihhhhok h^t HepaBHOMepHo h cnen;H(|)HHHo AJm KamAOH 
CTaAHH pa3BHTHH. V MOJIOABIX JIHHHHOK II CTaAHH BLICOKHe nOKa3aTeJIH OTHO- 
CHTejiBHoro coA©p>KaHHH >KHpa nepeA BTopon jihhbkoh CHnmaiOTCH ao MHHH¬ 
MyMa. y mojioabix jihhhhok III CTaAHH, HaoSopoT, OTHocHTejiBHoe coAep>Ka- 
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nne nrnpa HH3Koe, ho yBejiHHHBaeTCH ao MaKCHMyMa y 3pejiLix ocoSen. IIpo- 
peHTHoe copep>KaHHe noipa, Btipa>KeHHoe ko Bee yBejiHHHBaioipeMycH Becy 
JIHHHHOK, He OTpa^KaeT B AOJIHvHOH Mepe AHHaMHKH HaKOnJieHHH >KHP0BLIX pe- 
3epBOB. OnpeAejieHne KOJinnecTBa nmpa b K3>kaoh oco6h noKa3LiBaeT, hto oho 
yBeJIHHHBaeTCH no Mepe pa3BHTHH JIHHHHOK. K KOHpy pa3BHTHH jihhhhok 
II H III CTapHH a6coJiK)THoe copep>KaHHe >KHpa pocTHraeT MaKCHMaJiBHoro 
BLipa>KeHHH. HcKJHoneHHe cocTaBHJin nepnoAti noproTOBKH jihhhhok ko bto- 
pofi jiHHBKe h MeTaMop$03y. HaMH 6 lijio ycTaHOBJieHo, hto y mojioalix, 
aKTHBHO nHTaioiipixcH jihhhhok o6enx CTaAHH, >khp HaKanjiHBaeTcn hhtchchb- 
Hee. Tan, MOJiopLie jihhhhkh II CTaAHH 3a nepByio nojiOBHHy CBoero pa3BHTHH 
HaKonHJin 90%, a III — 3a Mecnp nocjie jihhbkh — 74% nmpoBoro 3anaca. 

AHajiH3 9KcnepHMeHTajiLHLix paHHLix noKa3aji, hto ochobhoh 3anac >KHpa 
jihhhhkh C03pai0T Ha III CTaAHH. Ecjih cpaBHHTB cpepHne noKa3aTejin a6co- 
jnoTHoro copep>KaHHH >Knpa y jihhhhok II h III CTaAHH, to 0 Ka>KeTcn, hto 
b nocJieAHen ero HaKanjiHBaeTCH b 8 pa3 Gojitme. 0 tom, hto nocjieAHnn $a3a 
JIHHHHOHHOrO pa3BHTHH HaCeKOMLIX XapaKTepH3yeTCH aKTHBHOH aKKyMyJIH- 
pneH nmpa, CBHAeTejiBCTByiOT paHHLie IIIoBeH (1958), IIIyMaKOBa c coaBTopaMH 
(1954), y maTHHCKOH (1957), 3y6oBon (1957), ^H^HJiBSepT (Gilbert, 1967). 

JKnp HBJineTCH ochobhlim hctohhhkom MeTaSoJinnecKofi boali, npennTCTByn 
perHApaTapnH opraHH3Ma, KorAa OHa He nocTynaeT H3BHe: Ha $a3e KyKOJiKH, 
b nepnoA HMarnHaJibHon a^arnn. IIo a^hhlim TpeSejibCKoro (1952), coAep>Ka- 
Hne boah b Tene B3pocJioro OBOAa ocTaeTCn Hen3MeHHLiM, xoth Myxa He nojiy- 
naeT ee H3BHe. 

Pe3yjibTaTLi HCCJieAOBaHHH CBHAeTejiLCTByioT o phtmhhhocth h nepnoAHH- 
hocth HaKonjieHHH h pacxoAOBaHHH rjiHKoreHa JiHHHHKaMH 0. tarandi b 3a- 
BHCHMOCTH OT $H3HOJIOrHHeCKOrO COCTOHHHH OCoSeH. B MOJIOAKIX JIHHHHKaX 
Ka>KAOH CTaAHH pa3BHTHH oTMenaeTcn MHHHMajiBHoe coAep>KaHHe rjiHKoreHa, 
OAHaKo oho AOCTnraeT MaKCHMajitHLix noKa3aTejien nepeA jihhbkoh h MeTaMop- 
$030M, hto corjiacyeTcn c JiHTepaTypHLiMH a^hhlimh (Babers, 1941; Shige- 
mantsu a. Takeshita, 1959; IleTpoBa, 1969). HecMOTpn Ha to hto npopeHT- 
Hoe coAop>KaHHe rjiHKoreHa b JiHHHHKax II ctbahh b cpeAHeM b 2.5 pa3a 
npeBLimaeT TaKOBoe y ocoSen III CTaAHH, nocjieAHne HaKanJiHBaioT tjihko- 
reH b aScoJiioTHOM BBipa>KeHHH b 3.4 pa3a SoJiBine, neM II CTaAHH. 

klacTHHHLiii nepexoA ot aapoSHoro oSMeHa BeipecTB k aHaapoSHOMy HMeeT 
MecTo b Tex cjiynanx, KorAa noTpeSjieHne KHCJiopoAa opraHH3MOM no KaKOH- 
jih6o npnHHHe yMeHBinaeTCH, a noTpeSHocTB b 9HeprnH nponopgHOHaJiBHo He 
CHH>KaeTCH. Ilpn btom ochobhlim hctohhhkom 3HeprnH HBJineTCH rjiHKoreH, 
HaKonJieHHLiii opraHH3MOM (BpaHA, 1951; IleTpoBa, 1969). Ha TecHyio 3aBH- 
CHMOCTL Me>KAy KOJIHHeCTBOM rJIHKOreHa H THnOM AHXaHHH BO BpeMH JIHHeK 

yKa3LiBajiH TapHnin (Harnisch, 1938) h (Gilmour, 1941), KOTopLie 

yCTaHOBHJIH, HTO B aHaapoSHLIX yCJIOBHHX TJIHKOreH paCXOAyOTCH b 10 pa3 
HHTeHCHBHee, neM b aapoSHLix. 

npn nepexoAe jihhhhok 0 . tarandi H3 II b III CTaAHio, ohcbhaho, TaK>Ke 
npoHexoAHT CMeHa thhob AuxaHHH. AopoShbih THn A^xamiH, xapaKTepHtin 
AJIH HOpMaJILHOH >KH3HeA©HTeJIBHOCTH JIHHHHOK II H III CTaAHH, B nepHOA 
BTOpOH JIHHBKH CMeHHeTCH aHa9po6HBIM, 0 HeM CBHAGTeJIBCTByeT nOHTH noJiHoe 
(92.6%) pacxoAOBaHHe rjiHKoreHa. yMeHBineHHe KOJinnecTBa rjiHKoreHa 3a 
BpeMH JIHHeK HaSjiioAajiH 3y6oBa (1957), neTpoBa (1969), yairr (Wyatt, 
1967). 

Harnn HCCJieAOBaHHH noKa3aJin, hto nepeA BTopon jihhbkoh h MeTaMop- 
$03om y jihhhhok OTMeneHo HHTeHCHBHoe HaKonjieHHe rjiHKoreHa c chhxpoh- 
HBIM CHH>KeHHeM ypOBHH pe3epBHOrO >KHpa. Bo3MO>KHO, HTO HaCTB >KHpa B 9TO 
BpeMH pacxoAyoTCH Ha CHHTe3 rjiHKoreHa. noAoSHoe HBJieHne HabJiioAaJiH 

Ba6ep (Babers, 1941), ymaTHHCKan (1949), neTpoBa (1969); ho npopecc 
npeBpaipeHHH pe3epBHBix >khpob b rjiHKoreH nona ocTaeTCH cnopnBiM h Tpe- 
6yeT AOnOJIHHTeJIBHLIX HCCJieAOBaHHH. 

Ecjih >khpbi h yrjieBOABi HeoSxoAHMBi ajih yAOBJieTBopeHHH b ochobhom 9Hep- 
reTHnecKHX noTpeSnocTeH opraHH3Ma, to SejioK, bbihojihhioiphh pa3Hoo6pa3- 
HBie ^yHKpHH, BocnoJiHHeT noTpeSHocTH b njiacTHnecKHX BeipecTBax h tojibko 
B HCKJIIOHHTeJIBHBIX CJiynaHX HBJineTCH HCTOHHHKOM 9HeprHH (Ky3HepoB, 1948). 
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HirreHCHBHOH oco6eHHocTBio b pa3BHTHH jihhhhok noftKomioro oBo^a ce- 
BepHoro oJieHH hbhjiocb to, hto HaKonjieHne 6ejiKa b hx opraHH3Me nponcxo- 
Aht nocTeneHHo, 6e3 pe3Knx CKauKOB, xoth HHTeHCHBHocTB ero CHHTe3a y oco- 
6eii o6enx CTa^HH pa3JiHUHa. Ecjih a6cojiioTHBie noKa 3 aTejin Sejina 3 a II CTa- 
AHK) B03P0CJIH B 8.3 pa3a, TO 3a III — TOJIBKO B 4.4 pa3a, T. e. HHTeHCHBHee 
HaKanjiHBaiOT 6ejioK oco6h paimero B03pacTa. HenoTopoe CHH>KeHHe hhtgh- 
CHBHOCTH HaKOnJieHHH 6eJIKa JIHHHHKaMH III CTa^HH, B 03 M 0 >KH 0 , CBH3aHO C aK- 
THBHO npOTeKaK)IU,HMH npopeCCaMH o6pa30BaHHH 3HaUHTeJIBHBIX KOJIHUeCTB 
nmpa h rjiHKoreHa. 

Hccjie^oBaHHH noKa3ajra, hto y mojio^bix jihhhhok o6enx CTa/jHH co^ep^KHTCH 
BBICOKHH npon,eHT a30THCTBIX BeiH,eCTB. K MOMeHTy C03peBaHHH JIHHHHOK OTHO- 
CHTejiBHoe co^ep>KaHHe o6in,ero a30Ta h 6ejiKa CHH>KaeTCH ^;o MHHHMyMa. 
AHajiornHHBie ^aHHBie 6bijih nojiyueHBi ^eMHHOBCKon, Cokojibckoh (1943), 
BacHJiBeBoS (1958). Ha npnMepe ryceHHij mejiKonpa^oB ohh otmgthjih cboh- 
CTBeHHoe HacenoMBiM CHH>KeHHe co^ep^KaHHH o6in,ero a30Ta ot Hauajia k Komjy 
CTa^HH. 3,a;ejiBMaH (1963) cwraeT 3aKOHOMepHBiM cHH>KeHHe oTHocHTejiBHoro 
co^epjKaHHH o6in,ero a30Ta y apgboh^hbix Lepidoptera. 

Ecjih oTHocnTejiBHoe co^ep^KaHne o6in,ero a30Ta h 6ejiKa y jihhhhok O. ta- 
randi H3MeHneTCH b 3aBHCHM0CTH ot hx ^HsnoJiorHHecKoro coctohhhh, to 
a6cojnoTHoe kojihhgctbo 6ejiKa, MHHHMajiBHoe b Hauajie II CTa^HH pa3BHTHH 
flocTHraeT MaKCHMyMa b 3pejiBix oco6hx nepe.ii; BBina^eHneM, yBejiHUHBHiHCB 
b 60.7 pa3a, hto corjiacyeTcn c ^aHHBiMH MejieniKo (1952), BacHJiBeBoii (1958). 

Oco6eHHo 6bictpo HaKanjiHBaeTCH 6ejioK y jihhhhok II CTa^HH nepe^ 
jihhbkoh (c 0.0097 r bo BTopoii nojioBHHe ^espajia ,n;o 0.0201 r b Komje nepBoii 
^eKa^Bi anpejin) h nepe# hx ecTecTBeHHBiM BBina^eHneM (c 0.0997 r b Hauajie 
Man ^o 0.1456 r. b kohhp hiohh). 

BBIBOABI 

1. PoCT H pa3BHTHe JIHHHHOK B nOflKO>KHBIX KancyJiaX COnpOBO>KJi;aeTCH 
yBejiHneHHeM co,a;ep}KaHHH b hhx njiacTHuecKHX h 3HepreTHuecKHX Bein,ecTB, 
AHHaMHKa HaKOIIJieHHH KOTOpBIX 3aBHCHT OT CTaflHH pa3BHTHH, (J)H3HOJIOrHHe- 
ckoto coctohhhh h CTeneHH 3pejiocTH napa3HTa. 

2. Co^ep^KaHne bo^bi h cyxoro Bein,ecTBa b opraHH3Me jihhhhok KOJie6jieTCH 
b 3aBHCHM0CTH ot HHTeHCHBHocTH o6m6hhbix npoijeccoB H B03pacTa napa3HTOB. 

3. KoJinnecTBO >Knpa y jihhhhok 3a BpeMH napa3HTnpoBaHHH b no^Ko>K- 
hbix Kancyjiax yBejinuHBaeTCH b 41.2 pa3a, rjiHKoreHa — b 104 pa3a. Ochob- 
hoh 3anac 3HepreTHnecKHX Bein,ecTB jihhhhkh co3,n;aiOT Ha III CTa^HH pa3BHTHH. 
rjiHKoreH HBJineTCH ochobhbim cy6cTpaTOM, yzjoBJieTBopHiomHM noBBimeHHyio 
noTpe6HocTB opraHH3Ma b 3HeprnH bo BpeMH jihhbkh. 

4. B npopecce pocTa jihhhhok a6cojiioTHoe co^ep^KaHHe Sejma yBejrauHBa- 
eTCH SoJiee neM b 60 pa3. OTHocnTejiBHoe co^ep^KaHne Senna BBicoKoe b mojio- 
.zjbix jiHHHHKax, CHnncaeTCH #o MHHHMyMa nepefl jihhbkoh h MeTaMop$o30M. 
HanSojiBHiaH HHTeHCHBHocTB HaKonjieHHH 6ejiKa h a30THCTBix BeiuiecTB oTMeua- 
eTCH b nepHO# no^roTOBKH oco6eii k ouepe^Hoii $a3e pa3 BHTHh. 
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AGE CHANGES IN BIOCHEMICAL INDICES OF THE lid 
AND Hid STAGE LARVAE OF REINDEER WARBLE FLIES 

N. I. Borozdina 

SUMMARY 

Dynamics of nutrients accumulation by larvae of reindeer warble flies depends on the 
developmental stage, physiological state and degree of maturity of parasites. Young lar¬ 
vae of each stage accumulate nutrients more intensively; the main reserve is created by 
larvae at the 11 Id stage. Glycogen is the main substratum which meets the organism re¬ 
quirements in energy during moulting. 



